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AUSTKj\LJA 
Patent? Act 1990 



R ECE/VED 

SEP 1 6 2002 
T£CHC£/Vr£fl 1600/2900 



a!T H ^ MA J TER °F Australian P atem 
Appiiabon Serial No. 6*S 7 d4 by Human 
Crenome Science^. Inc. ■ n,an 



-and- 



5v 2 MATTER °* Opposition thereto 
by Ludwig Institute for Cancer Research ' 



gTAIl£rORYD EcLA ^ T1r| ^ 



d-Iare as f oUows; * ' do so, ^nly and sincerely 

'• TNTRODUCTION 

1 • 1 Ludwig Institute for Cancer R^sas^h j • , 
tor mv sarvi.es as a , cienUfic Q _ . ( Ludw, S to»«utD") has asked 

as a scientific expert m connection with Ludwic Iimitw,.' 
M-uanec of an Australian nal-nr mil r- opposition to the 

patent to Human Genome Sciences Inc r-wr-c-M 
Australian P atent Application No. 69676, The naten* , °" 

po. y nuc,cotide an d protein f a „ 7 ^ °" ^ " " 

caHcd "Vascu*, ,: "',7 ° " — -dothehai g*^ factor 

i.ndothclial Growth Facior 2'" ("VEGl-2^. 

Kan' AHU,, U r , LUdW '" - « - - — «~ John Ballard L 
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("ASP,",. n - S ' Ua " Aa "'°'""""^A 0 . a „ d3u3anPowor 

« ~« Statics fiied by H C,S 21 , ' ^ "*« » -*«• *« 

ANH2, a „ d ASA2. .o ASK. 

1 -5 J have reviewed all r»f r 

"• AFFIRMANCE OF rRKJR DECLARATIONS 

— ~— 0P ;:;: d ; - : a :::r::r ~~ - 

595 J<S7vf 
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the HCS dccla OTU , lack of any.vl.Wc of VEGF"> hi , , 

and Dr. AH al „ «p„ M ,„ ^ ' "-P-"-* by Dr. p owr 

Ppl.cuor, =„„ m . rat=d ,„ mv ^ ^ ^ 

»"• AGREEMENT W,T H DR. BALLARD'S THIRD D E CLA B AT,0* 

3- J J ha-c read (he third declaration of Dr BalWw a , 

Prepay in ^ of " °^ ^ « ^ that we. 

; P spared iq response to the latest declarations filed by HGS. 

4.2 I continue to hold the opinion, expressed in OPR2 that the Alitaln 
c*p*„™ nt5 werc appropriaIdy d ^e Ahuic 

{OPR2ai2.^ 2 5) Th, nn ^ ,- . teachings of the opposed application 

* I nc opposed application teaches that VEGF2 is about i<n 

which appro .ximatelv *s„ « , i0 amino aclds " f 

PPro.ximately the first 24 anuno acids arc Jikelv to h* 
mature nrr..»i y ader "^"ence such that the 

» J r: ~, 326 ammo (opp ° Kd appii - ,i ™ - - »• - - «*» . 

and ,«,io " S C *" : " 3ivc, >' I" "J decta*!™ (OPR I ., 7 „ 

Po , , o, TC d lhc „ p _ d app , icm , on m expWnsd ^ 



oritur P UKUU^Oii 



«J Through four indopond™, „, 
«P«Wly found ^ raporad ^ v * ° f • Dr. AI, talo has 

»PP"oa«o„ 40,, „ occur „ celfa scco ^ 3 '"" " - — *» - i. ». 

ft. Bated ,„„ te OKA3 Md QKA4 I „* Ur . Alia]0 and 

•ffkiuncy ano lirac senas ° f **<««,o„ s , „ amely> (raMftclion 

«dcu S for ^ 5igm , ^ — - aoou. « aMons . includina [hc 

Prov,d= „ scicmif!c exp ta. a ck „ow,ed s ed d.f acl , 

- °PPo~d a Pplicaiion oanoo, ba .jZ^ZZt^ ^ * 

PWn <ro«, the tcachi™ in ^ , ' Im ° k=s<TO " f™, , h= 

*»P~*».«»dte. (See ANH] , l5 . 3) Aft=-D r A n E ° F2 
-Ptaln- <h al *i s 5rilWsm ws wi(ho ( mcr ;^ ; A «* ~ aM 

- ^ Maroh 1994 , _ ll]a , . ™' ~ «*• - »-« Of fice „ 

™ »nd ca „ ular raachi „ ar/ ,„ M j k „dir r *• proicoi ^ ic 

Dr. Alualo, a h,„cc ofcU, in „i s AN[-[i d=u lara ,„, n , 

«*— r h, „ P „,- mc „, 3 a „ raain adcqua(c conirob D ; ta ■ •»* «« ^ , 0 

»*ICh upeeb or «„ ' Vl ' J " : " : °" sl " ^""lior will, 

focus are - iuus ;, perim ^ 2 J'"' 0 "' n °"= ° f ,hC P" woich U,o HOS oxpor« 
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- *~ ««. ,h c lwo IicI0 „ ^ _ * ~ - ~ - — on 

- . ^..-v. con,™,. The ,„„ „. aninsrul vamblc (n - ^ e r — 

fin. oul ,ha v B0 ^ ~ T VEW - C >*- 

application. 8ht in lhc "Pposed 



V- DR. POWER S DECLARATION 

■Pplioa,™ (OJ B3 a, 6 . , . 7 , OKA 3 ' 7 ,7 "° b — ' °" - — of nan oppoa. d 

o revolving ai apprex.matsly 30 fcDa" on a sol l„ a SP2 .„„ l 
^PPar«MroIova M=1<) ,k ctc „ hi „„ v „ r ,. J «o (see ASP2 at 3 1) — have no 

OKA3a,3 , S7 , Th ° f ^ "PP"— appficaiion. (See, OJB3 a, «., -7 ,- 

-no : : ; j F h :;r* d ° pp,ica,ion - ve °- ™ ' 

wiw-u incoacucal molecular weight (for "mature VFfiF-»i ri. 
*-»g ,ho P o„ ibi , i[y orpc-^iona, Mdi J„ i0 „, .J.ltl 

whh ,„n „W v=d mo ,, c " , Ca ' CU ' a ' =d * >" ~» »nah,. a^on, 

.-- n p d „n,,„:r ; ° ■ ° r ^^^^ — ^ hy ,„ M .„ 



WKAYfcA 
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111 01 ■ V " d t 'S now known about VFGP r , u, 
other than th* -«3< " aoout VEGF-C, would have identified anyihim. 

tner man the J 26 amino acid "mature VEGF2" D0(vnen,;w > , "^Ina 
would not have had anv rcn SO , ■ P^P^.de *«« the application hsclf. and 

pelade. " " l ° ,nVeStlgate — ™ amino aeid 

appheation JL^ZZ TTT' ^ " * - 

4 54-4 71 , n A , ' ^ of W«*igb* (See, e.g., OPR2 at 4 ,4 and 

V O^IT; ^ ShOWS *" * — «- 1 - — 8 * e* P re SS the 
(OPR2 at 4, an 4 3 I Z i h ^ " ^ ~ * 

~. i^^zr^r inc,udine ihc codons ror jhc ^ 

source of the Drah , ^ c *P-"»»«Wfon 10 Identify the 

P. oblcna. However, without the benefit of hindsi e bt that we now eniov th , 

not have know, lhiU lhe fa{lurc was j , enjt3y ' tk£lt SC1C " f] - ?l ^ 

«hc only pcsibHUv nor^ t"T ^ ^ ^ ^ " ^ '^avc been 

- P rc s , IIJtaMnu in lhc „ appIicalion Ihat lnc VEGF2 ™ fc J,ded by ^ 

includes a -ii^l . „ sequence as taught therein 

a Mgnal sequence, and 30 would have concentrated ™ »h 
Problems in expressing a < , nCCntrated on the numerous other possible 

' m * 8 n ° VCi ' " ^ human cONa. The. poS3lfai „:i« ' 
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'include problems associated uifth'tfae vector Csuch a, abscncc of comrnIIino ^ 

~ s „ prowras _ iat=a r~ - 

** = "i odea proKi "' "° bi =- — — -<* «- t,.uc, ion „ f „ Prralo „ ( , u ; , . 

- „ prBmotur . ^ codon) proWems * 

OPR2, secuons r^rdins Pair Blisl2 „„ d n.n.m.j^ j ( ^ 
£OF2 cDN A coma,™ , pproximaldy „ „ m ^ " 

EGF2. ft=Do=u ra .„, sD 44.D«;OPR, a, 1 .5.1-1 J J). In the , e c:o„d 5eri „ of 
'°r, S .r tfcn what w« uu„h. i„ a« opposed applic!1 „ OI , (4 1 9 ,„d 3 96 a™™ acid, 
course ,„ th,, oppos.tioa pro<; „ d ,„ s , HOS a „d/or Dr. Pow = r c dc Slen „™ a« p cri„,c„ ts 

V ' ^E^: 0 5 "**«'«"«•■ TO U« A HETEROLOGOUS ..CNrU. 

, Hwct] . * ' , '"' !,Wa " , A "™"«'" "B-d U«. Dr. Aliulo', cpcrinwnl, „r, 

Wd ,„ n, dv^rn.on.,. „. d,d ,„„ report on Ihc effso , „ ralUid - 

«.ro ,, s .,,„, , igIV „ ^„ c „ cc m fc . 3so ocid . /nOT2 Stttjuencs. (Sec. . ANH2 a, 

dc=. a „„ , "„ „ ^ CXp ' oi " e,J in tk3 P re «JinC ™>ion a nd by Dr. B.II.rd i. hi, third 



■ ""agraa with a„ y su Bg=s .iar, u», Dr . Po ^, s 
■ ,au Sht in ^ opposed app ^, ion £™ —«* * • fair 

'■«*-*• to*** second .v,d„, CI T ^ ""-^ " 

4.1 2, 4,14-4.53.1 J i9 - '- 2<1 - 6 -I-<''-6.;OPR2at4.4-4.C. 

- ~ — ~: h r: ~ ^ ~ -~ - - 

'taio ^nd others hav 0 , auehtthc b|ic b "8 
apply .ha, knowledge add succeed ., . 2 =» 

in HGS'j ,994 „ M , r , . eXpr -"' n * ">"» ortha VEGF2 « q u=ac ^h, 

AIM. ,ea,ad ,hc ^ " '" M> *~' 0 " ° r * "^"^ - «■*•• ~» Dr. • 



'.'me ,„ ,„« , om 0 L„ "• ° PP< ' 3C,J m,Cm "y "OS ecu™ very 

3- •) HGS , declarant, s « ro 00rfe= .. ly comem 
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- every aspect of the oppoacd e.ppHcation, incfudine aSDecf ■ , • 

of human ^ ajim _ Ac « ™ Qf a hu£s 

po-c of faith wich r=specl lo ^ porte ^2Z7r * adopt 3 

opposition procccding fQr evaIuat . on ° ffice -V -n fie „ t cr ilcria in th, 

*. — sc{cntifi c ^ Sci jj: ; r ^; ioey - a trained ^ ^« - 

inclusion, about VEOF» that an» u , "° '° » n « "* 

3re unsu PP°rted by scientific evidence even ir,h- 
wntien m a patent aDDliearion «j . - . ^ arc 

. ... OPIU, Appends n. s« also ANH2 and ASA2.) 
a,,,. " ! '° reXamP ' e - Dr ^^^Dr.Aaronsonhavcur^du^n 

„ f CMlave and ^ cooirou ^ ^ ^; ° 

However riie ^vr^^^;^ , ' 3 rxuL ai J A and 23 

«gwdu« biolo„i=al . V -~ / «.t««nu in the opposed appli Mt ;„„ 

~ ,ra r m - ™ s ™ * ~ 

ideation *, p™T "~. COm "' S - (OJ83 « ™« «■ - 
confronted with -a ' e °PP°« d application, especially when 

nh dlc ^dence provided bv Dr Alitalo th«. n , , 
app.ic.tion arc detective. Ye, d« is ' " * ^ ^'"^ ° PP °^ 

oi example, Dr. Aaronxon exarci-scs the rmi„;„ .1 

molecular biolo-v nf „ , r P hal ° ne famiiiar 

»» otoloyy orgrawih factors and -equipped with lh~ f,r-« , 

denize Uwi the 15n ■ ' '■ . P Cn< ^cincaiKin would 

o Uvi, .50 a,n,no ucd polypept.de i, a secrete. , 0w(h r a , lor . . .. ( AS A , 

which describes VI'GF - ,v . , Pa ^"ncaiion 

o^ v lcjJ a .v a sccrcied growth f ac i or . . » (/4 o A2 

autementx of faith -.• ^ n-icse are, at be.11. 

b t a r 8 - " w sc '" ,i,,c s ^ «- »■ — - — — 
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VIII. CONCLUDING REMARKS 

vcora subj « c , maltcr hut (1 1 *— ' p=*™«i « P cnW, involvi 

- - ^..r.rr:^ ~ - dw - - - *- 

"OS =x pena could Ulink " * «*- «-y . eroup ,„. 

S *=r e «o„ of VEOF2 <,„« „, occur ,' * °"" d "^'^ «!»«*». ,„„ 

** — „, ha ;r; r r ^ ~°- °> 

rr.t: ^--—^^ 

:::::: :r;::r — — r ~ rr^-~ 

to oc u uc rn even/ particular. 
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P«=r Adri^/ W a n 0 „ Kogera 



Thi,- '"/ 




1 6 -Avis - 2002 ' 1 7 : 0 S WRAY&^OCI ATES"" ul 1 ""'^^ r No - 1 228 *? . 



AUSTRALIA 
Patents Act 1 990 



™ TBI. MATTES OF AustnUi™ p„ e „ 

£. 696754 b? H ™» 



-and- 



IN THE .MATTER OF Opposition thereto by 
Ludwtg lastjtute for Cancer Research 



STATUTORY mrr-T 



Molecul /r ^ 1 ^ Pr ° feSSOr ° f *° Finni3h Acade ^ Science at The 

Ten U n ° iQey Bi ° mCdiCUm -Helsinki, ,.0 JL 63 (Haaxnn^^ 8) 

00014 Umversity of Helsinki, Finland. d 0 solemnly ** d sinccrely declare M foUoWs; 



I. 



INTRODUCTION 



to as - « ^ ^ ^ ' * ^n.ftcr referred 

OKA3 (Opponents, KariAlitalo.Ird Declaration)) to pmvid. «pcri«a»| evlte. fa 

T" ° f 1116 ; PP ° SiW 51ed ^ L ^ for C^ccr R« cfl rch Wg I nstitmc ~ „ 

^ issuance of apatent to Human Geno ra = Science. Inc., ("HGS") based on H GS's au*,u« 
Parene Apphcanon No. 696764 ("the opposed application")- A brief sundry of *e variou , 
dcclazauons that have been filed throughout ^ proc==din8s W35 p70vjded ^ 
not be repeated here. 

1 -2 I hereby rcaffcm my understanding that I hav e an ov eixiding duty to the 
axenr Office C *nd to any Australia Federal Conn that should review the Patent Office decision) 
to prov.de objective so lantj£e aaabnia ^ , beIieve (Q ^ J ^ ^ ^ ^ 
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best of my knowledge and belief, factual statements herein are true and opinion statements 
heraw represent my objective scientific opinion and analysis. 

1 -3 A* described in OKA3, the purpose of my third statutory decision was 
to d^gn and perform protein expression experiment, that would address any criticisms raised in 

second series of declares filed on behalf of HGS, particularly the second declarations of 
Dr. N.cholas Hayward (ANH2] and Dr. Stuart ^ron 3Qn (aSa2} . F ^ r> Lad ^ g 
asked m c to comment on the data from expression studies performed by Dr. Susan Power and 
reported m her second declaration (hereinafter "ASP2"), filed at the same urn. as ANH2 and 
ASA2. 

1 A The purpose of this declaration, hereinafter referred to as "OKA4" is to 
supplement the findings m OKA3 wife an additional figure that depicts the results of u^nsfection 
experiments for the Australian Patent Office. The results described in this declaration further 
demonstrate that the negative results are due to expression and secretion defects in VEGF-2 (as 
taught in the opposed application) rather than variations in transaction efficiency (as suggested, 
wrongly, by various HGS declarants). Also, I hav* attempted to further articulate the benefit of 
using two different transfection-efficiency controls (bcta-gaiactosidase and luciferase) in-OKA3 
and again here in OKA4. 

1.5 Although the experimental design reported in OSCA3 and Lhe experimental 
design of the present declaration are very similar, the protocol describee bctow included an extra 
adjustment in inununoprecipitation sample si*«, to normal^ for apparent modest experimental 
variation in transfection efficiency or other factors influencing the quantity of recombinant 
protein expression over hme. (See paragraphs 4. 1 - 5.5, beiow) Other minor changes were 
made in the experimental protocol of the present declaration (e.g., times of incubations) due to 
lime constraints and do not affect the results of the types of experiments performed and 
described herein. The experiments described herein provide further evidence that cells cannot 
express end secrete VEGF-2 as taught in the opposed application. On this point, the results were 
the same as the data already presented in OKA I, OKA2, and OKA3, further confirming that 
these declarations were accurate and were experimentally sound. 
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* n. KXFERIME.NT AL PROCEDURE 
A. Cells and Plaamids 

2. 1 Results reponed in OKA2 revealed Chat COS and 293T ceils were equally 
appropriate c C J! li nes for analysing VEGF~2 protein expression and secretion. For these 
experiments, 293T cells were grown in DMEM supplemented with 10 % fetal bovine scrum, 
giutarrune and penicillin/streptomycin. 

2.2 THe polymerase chain reaction (PCR) was employed to construct a cDNA 
fragment that corresponded to amino acids 70 to 419 of prcpro-VEGF-C. For the purpose of 
these experiments (directed to assessing transection efficiency a „d protein expression at v ar io« 
rime points) the cDNA fragment encoding amino acid residues 70 ro 41 9 of prepro-VEGF-C 
corresponds appropriately with the oDNA encoding the flail length sequence of the VEOF-2 
polypeptide described in the opposed application. Nucleotides 559 to 1608 of the VEGF-C a 
cDNA (Reported in Document D70, Joukov et. al. 1996, GenBaxik accession number X942J6; 
were PCR amplified with the primers 5'-CGCGGATCCATGACTGTACTCTACCCA-3' 
containing a BojuHI site and 3 '-CGCTCTAGATCAAGCGTAGTCTGGGACGTCGTATGG- 
GTACTCGAGGCTCATTTGTGGTCT^ ' containing a Xhol site, HA-ta gj a stop codon and a 
Xbal she and cloned into pcDNAl( Amp)- vector (Invitrogon). The resultant vector was 
designated as VEGF-2(HGS)/pcDNAL 

2.3 An expression vector was also constructed that contained the ruil length 
(419 codow) VEGF-C sequence (OKA2 at 3.3,3) for use as a positive conzro] in the expression 
and secretion analyses. The resultant vector was designated as VEGF-C/pcDNAL 

B. Transaction and time coarse: 

2.4 A principle criticism aliened by che HGS experts was that my OKA2 
declaration failed to include transaction efficiency data (ANH2 ac 1.5; ASA2 at 2*). Thus, for 
These new experiments, two separate expression vectors, pRL expressing Renilla Luciferasc 
(Promcga) and pCMV-x-gai expressing bcta-gaJaciosidase under CMV promoter, were used as 
transfection controls. 

2.5 The other pnncipl* criticism of ihc procedures reported in my OKA2 
declaration was regarding the Lack of time points in the expression analyses (ANH2 ac 1.5; A5A2 
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at 25). To address this concern, three differ time points WCfe ^ ^ ^ ngw 
* P~*r, ^ 293T csUs _ spU{ I ;6 ^ ^ ^ _ chgnged ^ ^ 

Three hou. medium =hange , VEOF- 2 ( H G S )/pcDNAl , VEGP-C/pcDNAI , or c^pxy vector 
7" -th either pRL (three pl ateS wi* each combillatiDn jn a , , ; , ^ 

pCMV-x-gal (one plate with each combination in a 1;] ra£ io), using FuGENES Transection 
Rea S ent (Roche). The conditioned media and the cell, were harvested 24 hour,, 48 hour, or 74 
hours after the taction for the purpose of protein exprassion and secretion K ^ 

Afferent tune points. Either twenty-tour hour, (for time points 4*h and 74h) or e lsht hour* (for 
ta- pquu 24h) prior to harv e3 tin g , thc cdIs were Waahad ^ ^ p ^ ^ ^ ^ ^ 

MEM medium confining 100 ^i/ml «S-mechioninc and ^S-cysteine (Prombc, Amersham) for 
metabohc labeling of protein, synthesized by the cells 1 . At the indicated time points the 
conditioned media was harvested and cleared by cencrifugation. The cells were trypsinized 
-ashed twice with PBS and lysed in Ix passive l ysi5 buffer from thc Dual-Lucfer.se Reporter 
Assay System (Ptomega). 

C. Bcta-gaiacto«idase staining: 

2.6 The cells were washed twice with PBS, fixed with 0,05% glutaraldehyde 
in PBS for 15 mmutca at room temperature, washed three times with PBS, and sr^cd over night 
with 2.5 mg/ml x-Gal C5-bromo-4-c!or 0 -3-indolyl-B-D-galactopyrano S ide) at 37'C. The beta 
galacro.sida.se data provided evidence of transaction efficiency. 

Luciferaxe assay: 

2- 7 The protein concentrations of the cell lysates were determined by using 
the BCA Protein Assay (Pierce). To quantify egression of recombinant protein in transfected 
calls, luciferaac activity m cell lysatca was measured with Duai-Luciferase Reporter Assay 
System (Promega) according to the manufacturer's instructions. The lucifenwe data provided 
evidence of transection efficiency and recombinant protein expression efficiency at various tim* 
points. 



1 See explanation in OKA2 a: j .4.2 
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£- Immunoprccipitation: 

2.8 Immunoprecipifation experiments were conduced to identify the presence 
of VEGF-C or V2GF-2 polypeptides in the conditioned media from the cells after the indicated 
incubation times. 

2-9 For immunoprecipitation, aliquots of each conditioned medium wars 
supplemented with BSA and Twccn 20 to final concentrations of 0,5% and 0.02%, respectively 
The different VEGF^2 or VEGF-C peptides were immunoprec;pitated with polyclonal antibodies 
raised againsr a synthetic peptide corresponding to amino acid residues J 04. 1 20 of the VEOF-C 
prcpropeptide (Andscra 332, raportcd in Document D7I , Joukov et ah, 1997) at 4 fl C ovemighJ 
This peptide is present in the secreted form of VEGF-C, and the opposed application teaches that 
it should be present in mature VEGF-2 as w Q U. Thus, antiser* raised against this peptide should 
recognise VEGF-2 or VEGF-C polypeptides produced by the cells. 

2,10 The irnmunocompiexss of secreted polypeptides bound to antisera 882 
were precipitated with protein A^Sepharosc for 2 hours and washed 2 times with IX binding 
buffer (0.5% BSA, 0.02% Twcen20 in PBS) and once with PBS at 4*C_ The proteins were 
analyzed by SDS-PAGE in a 12 V, S el under reducing conditions. 

HI. EXPERIMENTAL RESULTS AND ANALYSIS 

A. Beta-gala ctos Idas e and taranjfcctiou efficiency 

3.1 In order to analyze transfection efficiency, the constructs of interest 
(VEGF-2(HGS)/pcDNAl, VEGF-C/pcDNAl, or the mock vector) were cc-transfected into 293T 
cells with a plasmid encoding beta-galactosidase. Beta-galacrosicUse is an enzyme that causes 
production of a colorometric product, under the assay conditions used. In particular, successful 
transfection with the bcu-galaciosidase plasmid is observable as a colored colony on a culture 
piatc. The presence and percentage of colored cells thai are observable following the 
transaction experiments provides a measurement of relative transfecrion efficiency for the 
different transactions. HGS's declarant, Dr. Power, chose a beta galactosidase for her 
transaction efficiency control in her A3P2 declaration (See ASP2 at 20 and 24-). 

3.2 Ludwig Institute asked that I provide acmal data in this declaration for the 
transfection efficiency study. Accordingly, I have included photographic results of die beta- 
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galactosidase staining as Figure IB attached hereto (see Exhibit KA-1 hereto). The figure 
represents photographs of culture plates following plating, transaction, and growth of the cells! 
Dark colored "spots" represent colonics formed from ceils that were successfully transfected 
with Che beta galactosidase vector and chat are therefore expressing beta-galactosidaae and appear 
dark blue under the assays conditions used. White or colorless cells, on the other hand, are nor 
expressing Lhe beta- galactosidase, and are scored as negative with respect to transection. 

3.3. The photographs in Figure IB reveal thnc each of the rranafections were 
very successful (numerous dark colored colonies were observed on ail of tfte plates), and that the 
percentage of transfected cells were comparable in each of the three transaction group* (i.e., 
VEGF-2, VEGF-C, and mock). This data is sufficient to conclude that aansfection efficiency is 
no<. confounding the results of my comparative expression studies, Thus dispelling one of HGS's 
main criticisms of my OK-A2 declaration. 

B. Luciferase and Protein expression 

4. 1 The luciferase experiments provide a supplemental control for transfection 
efficiency that complements die bcta-galactosidase study t and also provide an indication of the 
level of recombinant protein expression in transfected cells. The hiciferasa study was 
comparable to the bet a- galactosidase study in the sense thai it involved co-transfecticn of the 
constructs of interest (VEGF-2 or VEGP-C piasmid) with a second construe:, the presence of 
which was measurable by a visualization assay. Because the cr>- transfected luciferase piasmid 
mcodes an enzyme that causes production of light waves under the assay conditions that were 
used, the measurements of light units provides an indication that the crajisfections were 
successful. However, the luciferase assay differs from the beta-gaiactosidase assay because it 
quantitatively measures recombinant protein from transfection places, whereas the beta 
galactosidase assay only measures the number of iTansfecied versus non-iransfectcd colonies, 
and does not provide a quantitative measurement of the amount of recombinant protein that the 
cells are producing. 

4.2 The VEGF-2(HGS)/pcDNAl. VEGF-C/pcDNAl, or the mock sector 
were co~ transfected into 29 3 T cells with the piasmid encoding the Renilla luciferase gene as 
described above. At lhe datapoints selected for the experiment (24, d$, and 74 hours aiter 
transfection) conditioned medium vwas collected to assay for the secretion of VEGF-2 or V£Qp- 
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C by the c=u S) and cell l y3atC3 were also analyzed to quantify the iuriferase activity in the cells at 
the same time points. 

4.3 The results of the luciferase assay are presented as a bar graph in Figure 
I A (sec Exhibit KA-1 hereto), showing relative light units per microgram of protein for each of 
the three transaction groups at each of the rime points specified. Since the luciferase assay is a 
measure of recombinant protein expression, it provides a second indication that both the VEGF-2 
and the VEGF-C Transfections were successful, because ail groups showed luciferase activity at 
all time points. The fact that the relative levels of luciferase (in the VEGF-2 versus VEGF-C 
cultures) varies somewhat with time reflects the fact that the luci&rase measurements are 
quantitative for the amount of recombinant, active luciferase protein present, rather than 
quantitative for percentage of cells successfully transfecwd. At all time points studied, the 
luciferase measurements in the VEGF-2 and VEGF-C plates were of the same order of 
magnitude. 

C. Analysis of VEGF-2 and VEGF-C expression and secretion. 

5.1 At the outset, it is my opinion that the differences in luciferase 
measurements between VEGF-2 and VEGF-C plates do not reflect a variable involving 
transfection efficiency thai could account for the differences in VEGF-2 versus VEGF-C protein 
expression and secretion that I reported in all three of my previous declarations, m fact, the 
opposite is true. The luciferase data serves to validate the experimental design. The luciferase 
measurements were the same order of magnitude at each time point and indicate successful 
transaction of cells in both the VEGF-2 and the VEGF-C co-Cransfection experiments. The 
luciferase activity abundant and measurable for both the VEGF-2 and VEGF-C co- 
transfections, whereas in the immunoprccipitation experiments, VEGF-2 has always been 
unmeaaurable, while VEGF-C has always been easily measured. Thus, the transfection and cell 
cultures techniques are all sound. The "problem" is that the ceils cannot express and secrete the 
VEGF-2 encoded by the VEGF-2 cDNA as taught in the opposed application. 

5.2 Even so, for this declaration, I adjusted the immunoprccipi cation 
experiments f or thz benefit of tha VEGF-2 transactions, based on the luciferase data. 
Specifically, I presumed that the luciferase measurements provided an indication of the 
recombinant protein making capacity of the tranafected cells. Based on this assumption, the 
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VEGF-C cells were making more recombinant protein than the VEGF-2 cells in ttlcse particular 
transections. To compensate for the apparent difference, I used larger volumes of conditioned 
media from the VEGF-2 ceils than from the VEGF-C ceils for the immunopreciprtation. The 
volumes selected were as follows: 



Culture 

Period 


V oiurnc of CM from ceils 
transacted with 

VHGF-2(HCS)/pcDNAI 


Volume of CM from 
cells transfected with 
VEGF-C/pcDNAl 


VoiUme of TiW -fVrtrn 

mock transfected cells 


24 hours 


690 microliters 


450 microliters 


1000 microliters 


43 hours 


235 microliters 


125 microliters 


1000 microliters 


74 hours 


265 microliters 


130 microliters 


1000 micro liters 



5 .3 . The relative amounts of conditioned media used were inversely 
proportional to the iucifcrase measurements. In each instance, more conditioned media from the 
VEGF-2 cells was used than from the VEGF-C cells lo compensate for the lower production of 
recombinant (luciferase) protein in these cells. (If the VEGF-2 cells were secreting less protein 
per microliter of conditioned media, the use of larger sample sizes would compensate.) 

5.4 No VEGF-2 protein was detected in the conditioned media from the cells 
transfected with the VEGF-2(HG5)/pcDNAl construct at any of :hc time points tested, over a 
time period of 74 hours (Figure 2, Lanes 1, 4 and 7; see Exhibit KA-2 hereto. The only bands 
visible in the VEGF-2 lanes of the gel. are also visible in the "mock" lanes that have no VEGF-2 
construct). In contrast, VEGF-C protein was effectively expressed and secreted by cells 
transfected with a vector encoding the full length VEGF-C. The different forms of VEGF-C 
irnmuno precipitated from Che conditioned medium correspond to partially and fully processed 
forms of VEGF-C (Figure 2, Lanes 2 7 5 and 3. Sec bands corresponding approximately to the 
30, 21.5, and 14.3 size markers), T hesc results are in agreement with the results reported in 
OiCA.1, OKa2 and OKLA3, and provide still further evidence that VcGF-2 as taughc in the 
opposed application cannot be expressed and secreted by cells. 



3 



arr.uai 



5.5 As Figure 2 shows, cells do not express and secrete VEGF-2, no matter 
what time point is used to terminate the experiment. . Using extra conditioned media from the 
VEGF-2 ceils fails to change the negative result. Expression of VEGF-C polypeptide*, which 
serves as a positive control, was visible at all time points studied. VEGF-C expression was 
already visible at 24 hours and was strongly visible at 4S hours and 74 hours. 

5.6 The extra experiments that I ran for OKAj and this declaration 
demonstrate that ail ofHGS's criticisms of my earlier experiments were rneritless.' The protein 
expression and secretion data reported In OKA3 and the present declaration is essentially 
identical, indicating that transfection efficiency, time course, and any other miscellaneous factors 
casing minor fluctuations in recombinant protein production from one experiment to another do 
not alter the end result. The data reported herein confirms the conclusions of OKA 1 , QBUZ and 
OKA3, namely, that calls cannot express and secrete VEGF-2 as taught in the- opposed 
application. 



IV. CONCLUDING REMARKS 

6. 1 The protein expression and secretion studies I report herein were designed 
to address any criticisms made by HGS with regard to experimental design credibility. The 
results demonstrate several key points. First. VEGF-2 as taught in the opposed application 
cannot be expressed and secreted by cells. The data clearly establishes the failure of VEGF-2 to 
be expressed mnd secreted at multiple time points av cr a period of 74 hours (Each of these time 
points was sufficient to observe expression and secretion of the VEGF-C positive control run 
under the same experimental conditions). Second, transfection efficiency experiments reported 
herein rule out the possibility that absence of expression of VEGF-2 was due to insufficient 
amounts of the VEGF-2 expression vector being introduced into the cells. Even if the minor 
variations in transaction efficiency could contribute to variations in protein expression and 
secreiicn, this phenomenon was accounted for in the imrnunoprccipitauon experiments reported 
herein by increasing the volumes of the VEGF-2 conditioned medium chat were used in the 
imrnunoprccipitations. Thus, transfection efficiency., expression and secretion time course, and 
ail other meaningful variables have ail been accounted for in this declaration. This declaration. 
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_ and my three earIicr declarations, all demonstrate chat ceil* cannot e*p rsSa ^ sccrctt VEGF ? 
as taught in the opposed application. 

AND I MAKE this scl^n declaration by v lrtue of thc Statutoly Declarations ^ 95g 
CO the penalties p^ded , y :„ at Act for ^ ^ of ^ fa 

^W lons , consciously believing the states containcd in ^ deciaratiofl „ ^ 
every particular, 4 

DECLARED at . /.>h^^^.^r^A^^ 

rhi 5 /f^\ dsL y °f August, 2002 
Kari Aiitalo 



BEFORE ME 



( Sf StNotary Public) 
HANS SEVEUU9 
(Notary PuMc 

T 08. 2D0? 
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Patents A ci 1990 



IN THE MATTER OF Australian Patent 
Application Sena! No. 696764 by Human 
Genome Sciences, Inc. 

-and- 

IN THE MATTER OF Opposition thereto by 
Ladwig Institute for Cancer Research 



THIS IS Exhibit KA-1 

referred to in the Starurory Declaration 

of Kari AJitalo 

made before me 

Dated this in 7^ D ay Q f August 2002 



(Signamre of Notary Public)-' 
WANS SeVEUUB 
Notary Pufcflc 
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Renilla Luciferase Assay 



120000 




Beta-galactosidase Staining 
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AUSTRALIA 
Parents Act J 990 



IN THE MATTER OF Australian Patent 
Application Serial No. 69676* by Human 
Genome Sciences, Inc. 

-and- 

IN THE MATTER OF Opposition thereto by 
Ludwig Institute for Cancer Research 



THIS IS Exhibit KA-2 

referred to in the Statutory Declaration 

of Kari Alitalo 

made before me 

DATED this / Day of August 2002 
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